We report a case of cecal volvulus in an 11-year-old girl who had been diagnosed with Cornelia de Lange syndrome. She had undergone operative fundoplication several years earlier and was referred to our institute for treatment of intestinal obstruction. A severely dilated colon was detected on abdominal roentgenogram, and abdominal CT and colonic enema strongly suggested cecal volvulus. Emergency operation was performed and cecal volvulus with mobile cecum was ascertained; the volvulus was corrected and the mobile cecum was fixed to the peritoneum on the right side. Neurologically handicapped patients sometimes suffer from cecal volvulus, and patients with Cornelia de Lange syndrome are at especially high risk. Moreover, operative fundoplication promotes intestinal dilatation and it may be another risk factor for cecal volvulus.
INTRODUCTION
Cecal volvulus is a rare cause of intestinal obstruction and is often seen in neurologically handicapped patients [1] . Cecal volvulus is not easy to diagnose in many cases and severe necrosis of the affected portion of the intestine may result in the patient's death. Several studies reported the characteristic features of cecal volvulus on radiographic examinations such as barium enema and abdominal computed tomography (CT) [2] [3] [4] [5] , but in many cases preoperative diagnosis is difficult.
Cecal volvulus is also rare among pediatric patients and is often seen in neurologically handicapped patients [6] . Patients with Cornelia de Lange syndrome are at especially high risk for cecal volvulus [7] [8] [9] [10] [11] .
Here we report a case of cecal volvulus in a pediatric patient with Cornelia de Lange syndrome, who was diagnosed with cecal volvulus by CT findings and colonic enema before surgical treatment.
CASE
An 11-year-old female patient with Cornelia de Lange syndrome was referred to our institute because of pale face and loss of activity. She had undergone surgical fundoplication several years earlier for gastroesophageal reflux. Plain abdominal roentgenogram showed prominent dilatation of the stomach and intestinal loop in the upper abdomen (Figure 1(a) ).
Drainage of stomach gas was performed via nasogastric tube and the symptoms subsided transiently. However, one day later, the drainage fluid from the nasogastric tube contained bile-like yellowish fluid. We performed diagnostic examinations. Abdominal CT demonstrated extremely dilated colon at the upper abdomen (Figure 1(b) ), but the descending and sigmoid colon were decompressed. The typical whirl sign was seen in the lower left portion of the abdomen (Figures 1(c) and (d)). These findings strongly suggested that the patient suffered from colonic volvulus. The dilated colon was well contrasted upon administration of the intravenous contrast medium and bowel ischemia was not suggested. We then performed colonic enema to ascertain which portion of the colon was affected by volvulus. The rectum, sigmoid colon, descending colon and transverse colon were not dilated and the bird beak sign appeared just next to the transverse colon (Figure 1(e) ), and we concluded that cecal volvulus was the cause of intestinal obstruction in this patient.
Emergency operation was performed and revealed cecal volvulus. The cecum showed a 360˚ clockwise rotation (axial volvulus), but bowel ischemia did not occur in the affected intestine (Figure 2(a) ). The cecum and ascending colon were not fixed to the retroperitoneum and were so-called mobile cecum (Figure 2(b) ). The rotation was corrected and the ascending and cecal colon was adhered to the peritoneum at the right side by absorbable sutures. The postoperative course was uneventful.
DISCUSSION
Cecal volvulus is a very rare cause of intestinal obstruction in all ages and is often seen in patients with a neurological disorder [1] . It is quite difficult to diagnose cecal volvulus in its early stage. In many cases, intestinal necrosis and perforation have already occurred at the time of diagnosis and in such cases the disease has become life-threatening. It is very important to keep in mind that patients with Cornelia de Lange syndrome often have incomplete fixation of the cecum and sometimes suffer from cecal volvulus. Six cases of Cornelia de Lange syndrome in the English literature and the present case developed cecal volvulus [7] [8] [9] [10] [11] . We must also be aware that neurologycally disabled patients such as patients with trisomy 18 or cerebral palsy may suffer from cecal volvulus as well [6, 11] . Moreover, we must remember that cecal volvulus occurred in some cases that had undergone operative fundoplication. Increased intestinal air due to massive airophagy and anti-reflux operation might be a cause of volvulus in these cases. Four out of the seven cases with Cornelia de Lange syndrome experienced fundoplication before cecal volvulus including our case [11] .
Another important feature in cecal volvulus is diagnostic images. Characteristic findings including those on plain abdominal roentgenogram and barium enema have been reported in several papers [2] [3] [4] . Among them, CT findings may be the most important. Distal colon decompression may be suggestive of the disease and a whirl sign is usually seen in the abdomen on the right side, whereas a whirl sign seen in the abdomen in the middle to left side is suggestive of sigmoid colon volvulus [4] . However, in our case distal colon decompression was ascertained but the whirl sign was seen in the abdomen on the left side. We must carefully look for the whirl sign of cecal volvulus in CT images in cases with mobile cecum because the whirl sign may be demonstrated in the abdomen on the left side.
We must suspect cecal volvulus when intestinal obstruction is seen in neurologically disabled patients who underwent fundoplication. In such cases, abdominal CT may be the most important diagnostic procedure.
